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Government Venture Capital Support for Startups’ Relationship

Building with Stakeholders
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Abstract

In recent years, due to growing social demands,
the activities of government venture capital (GVC)
have become widespread. However, due to its
diverse roles, the investment performance of GVC is

not necessarily as favorable as that of private
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venture capital. Therefore, how GVC can achieve
results is an urgent issue. This study adopts a
multiple case study approach based on Eisenhardt
(1989) to analyze the effective investment strategies
of GVC, focusing on the relationship-building efforts
with other stakeholders of startup companies, as
these aspects are not clearly quantifiable. As a
result, from the perspective of the relationships
between startups and other parties, including GVC,
investors, customers, and host companies (parent
companies), we propose hypotheses in three
categories: financial support, business support, and
spin-off support. These hypotheses include large-
scale and flexible financial support, credit
enhancement, sales support, and management of
relationships with parent companies in spin-offs.
This study contributes to previous research by
focusing on the specific actions of GVC and verifying
their effects.
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(GVO), Stakeholder

Eisenhardt’s case study approach,

theory,

Relationship management

1 BA

RRINZ I T 1990 FRIZHEN D, NUF v —F
¥ B4 1 (Venture Capital, VC)DIEMAIZERN DB
L& L TOEIER72EUR & 72 - T & 7= (European
Commission, 1998), ZAUZXT A YU B & T, BRI
» VC HiHRdE VFHRE L TWARNZ EIERT 5
(Marti & Balboa, 2006), ZD7=®, S EILEIF % VC
(Government Venture Capital, GVC)# AZH v #H
T2, JEE @D Scottish Enterprise. 7 7 > A D



BPIFrance, -f % U 7 ® Piemontech 72 ER3ZDHEZ
H7=% (Guerini & Quas, 2016), FEd: & LT, BITE,
BRINIZIUNT VC DFERE el IBUF Th %
(Invest Europe, 2024), =D—¥i%, GVC & LT,
INHIREBE /N B R L T 5 (Bertoni & Tykvova,
2015), GVC [ZRE~F v —F v 4/ (Private
Venture Capital, PVC) OFE DAL A AV, HikBH
FEREMAI 2 & S BRIIEOSNBMEZ 7253
BEERTZEEZEHME LTS (Croce et al,
2019), F7-, BREEBOROD X 5 2at s G Uiz
FEICH LT REREH LM Z 2080
(Rizzitello et al., 2025), FHIITH:, 272 8550%
BRIEIZFED, GVC ~OFFEILEE Y | 1HE IR
(272> T % (OECD, 2025),

LU, A e840 5 8 212, GVC 3% &
el H- 2 DNRRA MR E CTh D Z L AVRE
LT % (Alperovych et al, 2015; Bertoni &
Tykvova, 2015; Grilli & Murtinu, 2014; Koppl et al.,
2025), ZD7=h, WNZ GVC OEE DT f—~
Y AREEDLINE VST RBLING, PVC LD Y
r—a ok pfikEEE (Alperovych et al,
20200, GVC @&mMED & 5 7 ik W i & ) 4%
(Bertoni & Tykvova, 2015) . 3C Ik #9 & 14
(Devarakonda & Liu, 2024) &\ o 7-4f% 228508
BEtEh g,

MZ T, ZHETOMFETIL, FHFEIBEL TR 25
BHOIRRETH DU, RIEHFHET Do BlRIE, FF
(Z 2000 BN OBFZETIE, %< D GVC OB%ET
L RINEERICBT D5E7 1 Y= 7 b OIS
SRR ENT VICO T—4% 1 v MIESW-%
< DR HEIN TS (Bertoni & Tykvova,
2015; Bertoni et al., 2019; Colombo et al., 2014; Grilli
& Murtinu, 2014; Luukkonen et al., 2013, etc.), =
DI Nfex 727 = 2D KBRS RSN TN D &
IS ARWIRIEICH D, £, T, B2 Eins
£ 912720 TEHIEICET 5 GVC ORFFECIEBU
EDOBURMENRREL 78 —XT v 7ENTNWDHT7e®H
(Devarakonda & Liu, 2024; Li et al., 2024; Zhang et
al., 2024; Zhang & Gu, 2024, etc.). HEHN3HTHA
TWAEEIIBREN TH D LB 2 DILD,

ZD1=0, GVC IR OB, ¥Rz, GVC
DI RIS AL — N T TAZET L THZNTHE
BT 27X ED L D ew RV A RO ThIVD
WD B 7NTDUNT, KO RSREZRAFZE KR8 Hi T
W5, AMZETIEL. ZOMEICHLT HIZHTZ0 |

Eisenhardt (198912 #\C, GVCEEDH b, 1%
LT R B S TSI Y 7 e —5
BT %5, GVC ORRIIZREE DI Y FH1ZHOWT
D, EEBMZRREEAT 5 B OHREELS K OMGH
DITREATH Z AN ET S,

AP IR 21T 2 12dh > T, BARD
GVC 1ZH 7= DSt INCIEL T, INCI &£t
D)DEET Yy NaektGRE L, BRI
7 FOF—=21E, AARFp—2¢4 L INCJ DA
Tayxy b e LT, lE CIRARI RO NETE R
WZEESNTN D72, O VC ORFFETHVWHILD
T=H R 2L b T — ] D T ENTE
%o EDTD, FHWEEATH 2 & TERNZRT 71
—FTIEIA SN B2 GVC DFEEIZ R Z &0
ARECH D,

AFFETIE, INCI OEE Ty =7 hDH b,
VZRIEEDS BN T DR 2434 Lz, T4 Tl
AB— T TREPRA IRAT =T RV —LD
Jl—yarvyy ez AL 59 2T,
GVC 3 GVC 2L TIIOEMETAHZ L&, AX—
N7 w73l GVC, A¥— T v 73l 2O
B, AL— KT v 7L VC ZHbE LT RER,
AL = T o TEEEZORA MELND 4 DD
FLENBH BN LT, 2O X S ITAIFEE, VC
IZE DAL — N7 T RIED SR DOV TEMRIC
HHMNTTHZ & T, GVC WHRICE#N 5721 T
<. FERIZEBIT %078 GVC HEED 7= D D FEHH YR
BEALTWD,

2 EEREER

2L DT E 5T, AT — 27 RV Z =TT
5P, ZHETHD  (Freeman, 1984), FHIA X —
T o TR E S TAT— I RV =T LY EE
Td5 (Shah & Guild, 2022), D7z, AX—h
Ty T EEORBEE PR ER T — vy vy
ViR HNS  (Bastié et al., 2013; Hsu, 2007;
Shao & Sun, 2021; Vismara, 2016; Devarakonda et
al., 2022), LNL7ZRM 6, AX— N7 7R3 CIIA
ZHEATARR S E7o, [FRRCAEER by =R A
U MIBWTCHAER AF VLD (Hmieleski &
Ensley, 2007 ; Miloud et al., 2012; Zhou & Verburg,
2023), 7=& %1%, Baum & Silverman (2004) Tl A
H— N7y TRFEORE IR B D A K /L7 d
BEEAR, ARVER, NHJBEARLFEIL TS, 2D X



2T, KDBNDAFIZNEDOD, BTDAK—
N7y TREORETERAT 2 DIINT L HES T
3720, ZDTD, AY— 8T v TR E S THNG
DN DORZETTHENHEELRD
(Stayton & Mangematin, 2019; Seitz et al., 2024;
Carta et al., 2025),

SHRDT_DOINBOMREE LT, i bHEZLEE R
5TV AHEDON VC THh 5 (Ter Wal et al., 2016;
Zhang et al., 2025), PAR(& D, 22— 7 v 713
EVCHITH5ZETEY, HHEAR (Initial
Public Offering, IPO)RFOFHIi S £ 5 Z & 2SI HAL
Tz (Megginson & Weiss, 1991; Stuart et al.,
1999), VC ODXFBIZ LY | AX— 1T v 7RI LY
EVEMEE155 Z & 23ATREIC 72 D (Bertoni et al.,
2011),

A= Ty ThEAFREED VC LidED X
I IRRENEFFS CND DD, T—TRL— bR Ty —
¢ v°4 /1 (Corporate Venture Capital, CVC) <4t
SRR F v —F ¥ B4 L (Independent Venture
Capital, IVC) @ & 5 & BN T W 25 »
(Chemmanur et al, 2014) <° % & ¥ 2 O ¥ #%
(Mazza & Shuwaikh,2024; Pahnke et al., 2015;
Piazza et al., 2023; Shuwaikh & Dubocage, 2022) 7>
Digm e INTNWD, F£7o, VC BEDEE & LT
%> b7 —7 (Hochberg et al, 2007), #%5k
(Serensen, 2007) & W oA BRETT STV D,

S 5T, BIZ VCMIDOFHHIZE E BT, AZ— T
v 7L VC iR ED X9 IRBIRIEZEES 2zou
TTEFORGRRRE TH D, VCIZE>TAA Y ME
RN EOREREETHLINOT FT7—EL LT, =
—F U THEREOEEMAVRIR XN TS (Baum &
Silverman, 2004; Colombo & Grilli, 2010), & 512
VC &AL — N7 v 7L ORI COGREN /T +
—Y L AEDEE Y GEZ D EPRENTWD
(Sapienza et al.,1996), FEHIA & A HIOF HIHESAT:
LT, MNP HERERER LTV
(Bernstein et al., 2016; Hu et al., 2024; Tian et al.,
2020; Zhang et al., 2020),

LinL, AZ— R 7 v 7L VC & DRfRED~
IV A ROV TIEWL 200 HgE
(Balachandran & Eklund, 2024; Hallen &
Eisenhardt, 2012) (Z35(F 573813865 H DD, il
G BN & o 72 VO B o HEHECMHiTE 2R
(Alperovych et al., 2020; Roma et al., 2021; Sorenson
& Stuart, 2001) ZERITIE, o7 RS ATH

HEITERABWVIREETH D, MM T, Z2bEH AT —
N7 TRENBR AT RERT— I B —
X VC TRV, VC BRRSER DRy FT—2~
DTV e RDBUENRHD EBZHND, L,
AR — KT v 7L VO DSR2 28Rk &
DOEHRMENEE2 Z L1381 (Feldman, 2001) 720
WD 5T, TORBEITI T SITRS TR
(Lee et al., 2001),

ARFFETIX, AX— T v 7163w VC B3R5
BUZ, DX D72 %y BT — IR D IMNTD
WTC, BRI BMNCT D Z LA HNET 5,

3 ARAE

PENDDICAT =7 RV E—LDY L— g
2 TERMEE DINTONWT EF L OTRIC LY &
DIZY b=y a vy T HBINTH W) RICERT
DHFFEUIBR TN D T2 R V2534
L AP A1TH = & & L7- (Eisenhardt, 1989),
BEOFERE NS Z LT, B L 0 i)
— Al ATREZ R B R OGN ATRE L 725 (Bisenhardt
& Graebner, 2007), AHFFE [FEERER CIIARE
TR0 To XD IpmlR BT TARZEIE R L,
FillZ RN E N EIR AR 35 2k
% BfE9 0%, Eisenhardt 2ME"E3 25, EHAICE
T 0 72278 BRI Tl S s
W 77w 7Ry 7 2 ka7 v ALBIG %2 B
BN D EWVHREA A Bt B (FRIL,2021),

AW TIE, A — T v 7T EZITHETH GVC
WZEREYTH, AX— KT v Bt > T, VC
& OEMRMEIHE BIRE D & DD EIOREEUABR 72
EDOH MBI D72 B 120 T < | IFHIEERES D
mEEVSTZAY » "B3HD, AT, FHNZL-T
HERMERERIC LIESSE N B D Z L DxR T
AT 5 (Hallen & Eisenhardt, 2012), &5
\ZAIFZETIEL, GVC MDA T —27 L4 — & DB
FRIEIC ED K 9 725088% 5.2 B NI OV THREIZ L
TW%, CVC I, EFBHYOHITTEIE~DT 7k
ANZBWTH TTUW D (Shuwaikh & Dubocage,
2022)73, GVC DV NI E3RAIN IR DN
B9 A" 813% 5 (Devarakonda & Liu, 2024) ¢, D
O, BERH7RAHUIOW T E RS NTUVRY, D
7o, AWFEOEFNIFEORIZR L L CHEITH 5,

BT INEREET DI BT o T AL Tl INCJ
DINE AT TCEBEE TV =) NeT—45)



Mroxtgd L=, INCJ (2018 49 H., MFOEER
7 7 v R Ch DA HPEEEFHAED OBk 05
THETHE LIz, 2009 4, FESESHHEREDR Y
RET, HASERET DR & 7R BRETZ b & PESAR S DI T
BHNTRY , BIREIZ ORERRROT-DIZ, FEHEEL
KeVa v E BT 57200 Tl | TOFTHBEDT-D
DOFf A VEE L LT DARREIZ & - 7-(INCJ website
L 0), PEEECRFEITOZ0D, CVC < IVC 72D
PVC TIXTERWY AT T4 JisRe a8 & LCF
L72ZINCJ %, PVC & LTTIFe<, GVC & LTH
st & 45 2 LSk CH D E 52D,
FP AWFFETIL, INCI B3I L7= AL — R T
TRHEADEIAE 105 FaxtG e LT —# &%
HL7z, ZAUHIEFAS 2009 4L T~ 723 144
HOEED H B, AY— NT o TREA~DEERE &
LTHEENS O THD, oIz, HEaiyth 7Y
T DTHEIHE, #EEE (Multiple of Cost, MoC)
DR G RER L U CHEE a2 D 7= 7+
ERERANIRISR & Uiz, PVCIZE LD IRR T
1372 <, MoC %4 L7#fI, INCJ O EHFHHE?
Sz ElZk D, ZHUTEMIN R AR Lz
GVC DOFFEZBLL TS EB X BIVD, RGAZE
OfE % Hallen & Eisenhardt (2012) O%&F % ELfk
ELTELEDONEL THD, fERELT, HDR
7o TN TIE, BRSO T-FHITIEH D HOD,

Y TRFN 3HTH L3, FSE b > THRFD 34, 1
RIS 118D, INCI DEEESABPEC DN T ]
V=X A B, C OEERENLIUFEL TWD,

IINTZRW=T — 1%, BRI L TINC
DMERL - PRA T DG RERFOHNEEKFIEES KON
BN ER A E0), EXIT RROANEEKIPO, M&A.,
AR E DI ThH D, T OBEEHTIL, 2
FHERCTHI T, IS RAAZ, FEEROBEIRIGE R,
EXIT TSRO HBAEAE R &3 Hi Rt S C
B WEIIINBICAR S e n—kER S LT R
FEME & R E OB WMEHIR T 5,

SIFTE, EPME A OFFUDNTEEIZR 7 — A A

FU—%ERT 5 TN H (withincase
analysis) | 22BEIE L, BRSO FIERIF ORRE,
AR, GVC 12 & 2 BN A TR BR L7, Kk
12, RSO RRRIC RS & | IR O
ROMEREZHED [T HHIBEW 58T (crosscase
analysis) | Z3fEd 5 Z & T, GVC O H%HE
PEEOREWIEIZ ED L5 IZHISHIC RS- L7z D
M L0 rTREIE Rl 5 Z L A HIEL T
W5,

A CIILL EOVEEA R IR UM L3 6|
FlOBZEEPL L TNE . THHICE ST BRE T+
FRAIBFICE > 7= LT L, SR A TS LT, 7o8.
Eisenhardt (1989) (28T b im@tl7ar— A% 4 >

£l HECREE

HeFAEnIE Z4— 7o 7
e & K
I o L THER 2 INCIEABRE EEATSE
At BE | REIBEHE HAVBLLLH  FEHvRUAVF Bilo 7R o U—XB 750/
Bt R ARIREME MRS MUHHBERES  EAAD 51 —XB 4983
CH  WE AEDREHE MEESsH M RTER B by 7A% ¥ —XA AP

ZE=FTuT

D EE AEIRESE ﬁf; LH,J VTRR pnmamBe Eibo A S U—XA 13(8F
Bt AR AEISEHE BEERsd ENERENERE by TAY BUBASEE 4285
Fit B ABIWEME PERFHES B by 7hY U —XC WA

Gt TAUAH CEO VCENES IR ER

i by 7RE U -ZC 10BHUSD

S by TASERRERE - WA, R TARRERRARE RS TS
“RHICS | —AORESE, —HTTREE L TRESATLS,

CER TS DE DRIV D, £3, AT
TEHNTZ < DAZ — N7 T ENSIHITT 2 B 5
D b DD KPR 1A MANT A U I 1 tHd D,
WIZ, FEAS ZAvE CICBhESERRD & 5 b2
WHLTH D03, FARFEIEN 1 +1, VC B
1ttd 2, Fiz, FEAOFREZONTE, E K

510 & LTEY, AWZFEOFRFEI I OFPHNICAT
BELT\5,

HZ T HH T, GVC BNAZ— LT v ik
DAT—7 RN —E& ORRMEA BT HIhT--
T, REL =Z0OHT TV —=DF0 O B~ Tz, M
DA, FHEHDOSHE, AT U MBI 234



Thb, LT TIFENFNOHT I =/~ T, 4y
WA %7~ L7~ 9 2 C. Hallen & Eisenhardt (2012)
WP THMRER L L COGR AR TH 2L &
Do

4 SR

4.1 MHFEOE
WHHEIZBOTE, GVC D00 L—g v
vyl GVC & LizighoBaZE0 ) L
— g Ty NS OO, GVC DRk
MBI BN 72572,

4.1.1 YEEBD) L— a7 K- 8
b-2;

A= RT w7 EELE VC ZOH0DY L—3
vy 7E LT, GVC RO TIIORIIIE Zich b
DOHx, R LU, CVC & IVC ORI HIE S
V. CVC OFDKRHWED DRI OB 54T S A1
b5 (Mazza & Shuwaikh, 2024), A2 T, GVC
IZPVC & EBICKHETH 720 . FiTH
ST TLHREEAT OB DH Z LAVRS, £
TR BT, 728 203, G, BgsEE
DOHLOITEFOEN VC SFESTIIHREY X7
EHAZIRNEHW S TEY .GVC & LTHOINCI
DROFEFZLE L CIV AT TA 7 %1TH ELTND,
[FFRIZ E BV T ORGSR E <, D03
WEE LU CRILATREIC A 5 £ C, — A AT 5 2
EPEESITUE,

)G 1la GVC 23 PVC TIIkSTE 2N A7 <%
—Z A TE UL, AX— T v TREDORT —~
VANEE LT R D,

WG DOFHRIEI BN TIE, 728 2iE, C #hid,
BREITREEERARIC G- 2 A /37 MEREWVHD
D, RBIZED DD T T —F AL TR,
HR R OE ML ST D728, B VC &
DAZ L ANG DI -T-, Fiz, DETIE, HHIC
T o THMEBIR EZ 2 MFOSAT T2 DI A 7 7 U
VIV A R REL LIt EW ) BN H - T273,
VCHREZAED & DRI W58 0 H LIZTHRR
B Ch o772, INCJ TIEZEDOEEIEZ HTDIT
IPO FEZH) 8 BIDFFH3 A0 T L) AF— L4
R LT, ZOXIICGVCINAX— T v 7%

(R L CFRR BB REDH L CAX— T v
ZEORE & B R— b5 Z L ATREIC 2
V95D, ZOZ LITEEEIRITR LTk iREh 4 i,
% VC (Shin et al., 2025) <°, &% 5 ERME
& [{A5 VC (Tian & Wang, 2014) D37 3 —<
AN & BRI L BRI Th 5,

)G 1b  GVC 73 PVC TlIkls TE oW Falilre s
AF—LERELTEIUL, AX— T v DT
F—UANEE DT D,

4.1.2 hOBFERED) L— 3oy T ERNME

=

T

GVC RAZ— T v 7L VC Zhhed &4 Do
BEFZDY L—a vy A EDL S IR THEET
BLO0y, ARFZETIE, GVC XA TORE DI 5
PMMOBEFR DY L—ya vy AL THF
— L IR DR Bl Z E S SN o T, e
Db, o VC & D& DEROFEEFR L L
T MOEEFE DR T EEFREIZL TS DO TH
%o To & ZIE ARITIE, Kl e g A 445 VC
B2, FRE OB RN HIREND iz, B
FOHERPRESFHEIND VA7 EHAS Z &N
L) o7, T2, PVC MB5IEZFEN/RNK
BRI DT I — & F % INCI 0355605 Z & T,
2D B Z NSNS D L) AF— L%
R LT=, AWFFEIL GVC D PVC & DOWaifeg /<
T A —~ 2 A% LTASE (Alperovych et al., 2020)
RS DT TR BAZRBRIED & D - F
TIREL TS, F7o, AtHZE 5> TINCT D&
BTG e o 1o DRI BT, ZD%, Fillo
PVC 23 & 72 o T RBRED TREIC A o T2 2 & )
5 FEOVKEIRIC o2l T2 ERE SN D, [FIREIC,
B tHZBWTH INCI 23 EIR 9 (EH, B FiR
40 BHOa Iy RAY MR TZ LT, 7T HOR
M VC « FESEE DR 30 EHOHE 218515
T ERAREIC Ao T,

G 2 GVC D& a7 9B b 7 v I — &
FLELTORY Y a U E#EETEXIUL AX— T v
THEONT F—< U ANEENOT LB,

4.2 EEEDLE
AR — RNT o TEENEREE ) L—rar iy
ZEE 9 2T GVC L ED L 9 72112 =3 D,



AIGEDSIL, BEEIR L W) EE e~ R A
& ERtE & D 7R 3N BN T~ 77,

42,1 BEEDIL—2ariv 7D BEXIE
GVC X GVC 725 TIXORERMEATE N LT, A
— R TR AN T DN B TY L—
Va vy TREROIARE T, TeE 2R G
FTIE, 73— MR L DRk E LT, Y
JUPF %, FESHR, ATEGRE WD 32D H7 Y
—IZo3 . FNER BRI SR L T0D, F
72, FESAHIOW TR I E CORE NG £
TS, ZAUTATIIEOFERE L T b VC & LT
ORERING- 2 HIED2 (Serensen, 2007) A3, Hik
BNC ED X5 BB TR DR D e R LT D,
A BN T [FIRRICIRFIESEA O, BIT~DEA
IR FRESNTND, BT, M CIEEI0 A0
PRI T KR FABESR S & ORIREEEC, KHUHA
FENFEOZIED E >)NF3< DIZ INCJ IFEBLL T
W5,

it 8 GVC AMTBHERRDFEI AN TRE ThHIUE, A
B T o PRIEDIT e V ANEE Y7L
2%,

422 BELEDIL— 3y IO ERIHESE
GVC ITEIFARTH 03212, PVC L1382 515
MIiTEER FEBLL TV D, BREZETH > THAMLM
DSV MR L 70 5 X 9 2TV TR, A
IRRFENF ZETHE DY L—ra vy 7R
BRI < D, T70bh, AN EOFEHEC v
7 7 B« I DRI KEZ N,
D EiE, GVC DPMHESHFEEMIELTE 2 525 &)
HeATHZE (Devarakonda & Liu, 2024) & #AHITH
%o To& 21X, B3R OBEICBb oD
HHFELTHO TRV AT TANT 7 F v —E
FELE/LTND, Eo, DHITAI 7T Y b7+ —
LB L T, FALI A S—k X2 U7
4 FHELEATND, FHZ F AHIZIBWTIIHRERR

T INCJ NAE A H-OUGEE1T > T Ve, AT

WD G IR S L BB S VUV R T —
B AR T D WO T I H NI A T
TALT I F e —aMEEL, FELL TR, BHA
T CORRE JIEZ TEDERIMTENREIAZ
/3= k=& LT, INCI Z1BATND, [AFRIZ,
CHUZHBWTHT —# - 7Ty M7 —L% gL L

TeT Ay AT DEGRT DIZ&Tz> T, D=
VC ZLATEY ., Hartk - AFPEOE Y INCJ (3
L& SNz, BRHUZHBWTH, A A2 INCJ
DIFFEDZIHEINCERR L T D, F7-, EfHTFE
e b, BOR - BIRIRE OEENRVETH S T2720,
BN Z MG 5720 TR B LEL LTo
FEIL KD BT,

i 4 GVC 23— Ry 7 Mib$, A > 77 b
77 F e —MEREREEHDAS — b T v T
FECEIUL, HHORED, T =~ VABTEE YT
<72%,

4.3 REVT MIBITHZEGRR MEEEDU L
—2aviwd)

AL — N7y TRZEFNT USRI L T
WL DT TR BEFOREDA YT R LT
SEB ERD A B D, ZOLAITITETF O A X —
KT FREA~OIIR LT R D IER RO BND
MBI STz, FHTEE O ZFTIE, VC
TZDY L—va vy T a0l I LEBERICT
BHI-OIZEHENT 208, AT 7 hOBEIZIE) L—
va vy T ORI EEY 52 5 L) B K
DHND, AWFIETIE, BA MEEEED NS D
D DHI2ODOHE L RA MEELMOVC & D
BRMEDERIEZARFIT D 72D DHE L) —Hod/X
B =D T EMH LN T,

AFE D — A% C #5447 %, C #hidoox R
HEOMIRHFth e LTRSSV, ZDT28), 7R A
MEZEDDLOHIEE R~ RV AV MR L, AFR
LA L QO LRETH -T2, 2D L—
3V FHEOREEHNEL | RO T, 1R
FHURHEE 2 S0~ D HE L 7o (REBE % DT, 550
BEEH & WO ORI AR, =32 2T ML
EWVH) RE R BEIEZT Qo U b—Ta v
v T HE ST HUENR D T2, D72, INCJ IZ
KD B TNZDITAR A M3 & 0 BIMRM: 2 75 12
THZELKY, mav AT LT Ty T p—v—t
L COPNEATETHZ L Thol,

A )= 3 ARSI, BEAR R A KA A E
NTCWHRy hT—7 ERIDF Y T —27 OHITH
S U TR A A AT e 2 & CHEERE A AT eI
ARETH D Z ENFHN TS (Christensen, 1997),
ABFFECIIINE U TR ZABEL T 2B GVC 3R
FTAEDIRENTND,



BEOr—ALE DL T D, EfL CrhéA
BRI RS G DI TR LTz, Hish T4 RE
ZCEERVC B 1 AAFAELTZH DD, INCI 23K
W7 E 232 2 & T BIRSFEEN SR D 2 L
R TARLEERZPRT 2 & & bi, AR M
& DT IBER A el LT, CHEE R A MM
SEDNS S 2 TR 7 L [RIRRC, SHOOEE R AR
THZ LT BELTERHIT) Z & & FREIC L=
Th b,

G 5 GVC MBAE LT T NOAX— R NT v 73
IZHIET DRRIC, AR A M3 L ORISR 2D 520
MFEGAFENDEFEITIE, BB D /T +—~ A
EEVRTLRD,

FIENDA S — N T T3 L B 72 2N
BDOHAHRUNTHONWTE EDOT-DONE2 Thod,

&2, DHTHERBIE

77,
ZNHOIHEIE, GVC BFATT 5 2 EDRNT
bl b D EAGFR DDA LI, £ Z TLLFD
i ClE. GVC 0A472 53, PVC X CVC 7¢ Efiod
VC Zxfge & LIS iifoe & bl X 87223 5 . GVC &
BHOBEENED X 5728 DTE > T2 TN THEEER A
119,

IMZ T, AWFIE TR LI SR A X — N7 7
DEIR D FFEIEI BT, EO LD ITHERE LT/
DT HFEREIT I,

5.1 GVC AShRAL IR
5.1.1 MBEOZE

BRI TAY — T v S eE~DE R
T Te o T, AHREEIEEIOBEENEZ 58 L T D
D73 Islametal. (2018) TH D, /i HiL, 7 AV
ADY Y=V TRV —DAZ—  NT v T REOE

iﬁ;%%ﬁ MBXE:  BEXE:  PEXE:  ACVTUh
_ ERNfMT Exxdk ERNMT &

&
At O O
Bt O O O
Ctt O O O
D1t O O
Ett O O O
Ft O
Gt O O O

S OWTIAEL, T4 7 AT —VOHIHI DS

5 tsa THER D DB S L WD AZ — T

AHFZE T, Eisenhardt OEEEEFIRIFEER .,
AR — T o TREMD AT — 7 RV Z—L DY
L—3a Uy TR AT DBRC GVC R T
IHEREYCTC, MatE{To7, MEBEOIE T,
GVC HELD) L—rariy 7 MoOREFRED
Ub—a vy AR EERA SN0 | F
EHOIETII FHREDO) L—ra r vy TR
FTEEDHONI 0Tz, £lc, AT U hOAZ
— T o FREEICH L TR, 2R A MeZEERAD)
EDY L— g vy SR TAREIDA SN e

THHEIZO%RD VC b OEETREMRE ST D
ZEERLTND, AWFZEZIBNTE GVC 3T 7
—REF & LT, iiECED®BRD ) A7~ H—D
FEOVKE L THEREL T D Z v, GVC IMERD
HFEDT- DB L L ToREI LA L TWDH D
EAVRINT,

5.1.2 EXEDXIR
FERITIBNTRAY — N7 v T RE~THRTHIC

blo> T, HFNLRSROBEZTRHL T D00

Devarakonda & Liu (2024) CTh 5, /4 Hik,



EDAY— T v TR K DS AR & R
BEERD AL — N T T REOT — 5 VTl E
L7cfEsR, GVC DM iBanEmtE a2 2 &
T, AE— N7 v TREDPINEOFRREIR DR D
EEEEE L. A /= a ORELEEDDZ &
ZRL TS, ABFGECTII R T 4 —< L A EED DI
bleo>T, GVC MERIMTEET 27200 T< | #F
WCEITROREBED L 972, GVC ThHHD P2 DFHHN
M7 3R A T 5 Z EDATRRIZ/R > TND Z EDVURE
niz,

5.1.3 REV 7™ MIBIH5X%iE

AT hAOEEEIZHONT, CVC OBLEND
WntZ L=, Bae & Lee (2021) TH D, A%
DI, AT U M2 L Bt ORI COHfHI R
FEREGAIT, BlathE oxhiE2Rd ¢, CVC 1L
g5 2 L ARL TS, $7bb, AE
T RDAZ— T v T RETHLIGAIC MORT
— 7 RV — & DOBMRMREEEIC N B 2 TRetE AR
BENTWLDTHD, ABZETIE, GVC SHE -
IET D Z & THNE « DR S, AZ— K
TyTREDY L—a vy S RmY A RME
HINDZ VRSN, ZOLHITlHEIRY L—
2y TEREETHHITHD & AN, AR M
L OBRIEER R LT A LA HNETHZ LT,
PIRE LTCORMEET D LN TELDTHD,

5.2 GVC A RGFER
AT, T A=< AN TR 21357 GVC
INAL— T TR SRT DI, EDXHe~

RUA L NI TN TSN LT, — 5

ARFFE CIIRENFF 2 k5 & L CGRAZIZH Db
57, GVC IZ& > TMRERSHENRHY 9 52 &N

RSN, AREITTIIZ O LRI ON TR D,

—OHITSHE Th 5, INCI DHEIZHENTDH
KIGARZEDY INCI %o U CHgMNEBR 230 5 - — A3
o, 728 203, Atd, #VEBIRFOEE Sz
*AEMMEE HEICEE L TR L s L, Bt
TITEIMERZ B & LT INCJ D3EIMEZEDRI T
HIT> TS, Ll Wi & bIZEDk, MR
(ZOWTHREZRRRARDE BTN D DT TRV,
VC D & 9 2B I TZEMIFNC R S 7= 8 T Tg
95 LEEZ LTS (Sorensen & Stuart, 20015
Madhavan & Iriyama, 2009) , ZD7=6, AX— |k
T T OWESNEBAD SR 2 I TE L TodlTid, B

DB SEDE L 70D b B 2 bivd, GVC X
ERCHIBRITHE SN TN D 72D, o— L7k % A
AT HEBEENLD, PVC ThoTHiNE
BAARIIAS Tl iz, £ LTGVC 720359
FWDRNDDINZOWTIHL NI T HDREH%D
RRREE 5 2.5,
TORIIHIMEE~DT 7 A TH D, CHHITHA
DT —H 7T N7 —Lu&HHEL LT, UM
BB T D L) e a v AT AOE YD
BAL TV, UL, fiFE LT, FZINA—T1—H)
FD OEM Y 7 MRGEIAREE O \ZHER Leh o7,
ZO7H, INCI BRI EEIE L CEEFF ST
oD TIF RN OD, HER « HUMEEEA~D U —F (%
TBEIFZEDMHOE Ao T 2 F 25, GVC 138
RSSO TO D58 CTh 0 | KR/ & OBILR
PRI TR LTV, FUMBEELE DY L— 3
V2 T ORI TUIRANC 720 S0, AR
TN TN Z DR B B SE 500D
WTHBMNNTT D DOBE %O RIME TH 2.

5.3 R4— 7 v THEDEE L GVC DXt

AW TIE, AH— 8T T & 2 OO -
DY L—ra vy ATEREYTT, GVC Ovx
TAY NMIOWTHRFT L TE Tz, £D72h, AX— |
T PO TD GVC DEENZHWTIE
INTRENTUVR, ZD7=, AEICIE, A% —h
Ty T EEOFERBNKIT L3R E WO LA D,
A% DOFFERTREME OV T2,

ABFZE CITFERMRCFHER L LT, TaT7$E
RER) (A, F. G 4D, A1k - BYEIRY (B £,
Db, MlfEFEHEER) (C k., E Do 3 3amlicske
AIREZR D TIIZRWINEFRE L T D,

a7 FHEMRER TIIL WO FEHBEOIERR FIZ
PEET DR F — 2 Th D, ZhbITFRNICH HFE
SRRSO E SRR E - TRY , ZNEE
BT 5720080/ — Mr— y IRREE o
7o, FHFHEZEBT D70 0EEON, BEOAT
IFEENED T, GVC DREDOBE Z1T DD, il
DVCEHEOBEFEEDDZ LT, T h—&aL L
THERE L 7o, 7o, FEZILKIEH 5 2T, INCJ
INFFOF b U — 7 AN & el S R 2 fLR
IHHZ LIRS I L E AR ST,

E 2Ty T UK = S TR e APAE 52
(LB AL D b DO TH -7, UHRHE L= X 5 72
SERERR L1 0 | Wi le S O RIC LD | B



] L IR D CTHELRET 5 Z LM Thive, &
TUZHE- TESFHE L DY | BICESNWEL L 72
ofc, ZOX D RRERREERNHOFTH, Bar
a3y MAAMAT Iy 823, GVC OEERAE

ELTHLN, T2 T LWHEERMET 59 2T,
MO TEIOFHR T S, RS S— Al
KT DAEHED KD B, £ 21Tk L THBIOE
EBMEAIET > TND SV ERfiEIC L 0, 32
DIESVERHE R STz, ZDT2, FESOFELR
TV AT LIRS BFEHTE 20 TH 5,

B AR L, MW)OFHGHE & 138 e 5 ST
Al BRI L [F U CTh 203, Ehhkka 72 BRI
O RIT 4 TIRBU > T L E T2 — T
Do ZD LD IRRILOH, SO ARYE 12 &
S TZEFRINAREL e o Tz, iz, BT
WRENDH LW FREMED LD L | REDOBER HE
AEMEFFS TR L H o7, <X T, EXIT v
U FOFERG & FHRMEDRD DT, F oML
FREE L faf T Ch B RaiERT 5 2 LN TET,

AP —NT v T RERBH TS X, TOMEE TR
DT LT, GVC MAX— N7 v TREED
% & O U T2 OIS TIERwn, Lz
DoT, A¥— N7 v T REOFEORRIE DT
TR A IR L QO BER DD, 2D k)
IR N E COMENAA » OT T a—F &
L THWTE EEN R CIEA LN Y 55
<L ARRZECHEH LTz & 5 2B 5t L > T
W2 DR A HED TN ZENEEND,

5.4 ARHHFEDBES

ARFZEL, AAIRKD GVC Th -7 INCI D&
FRENE 25T L. GVC MR- 9 Zimi7a s 2 11
LM LT, T2, AFEOERIC )b 57,
FRABIHET D, 7. A TEHSNZ GVC D
EZTINIA I E NN Sl My n ) TR
VRFED LT 7 A MIRESND, Ledi>T,|
INCJI DEFEERIERC, & DV NIEEAMED > 7= 5451,
KHUEFNOLHEON AR LA ESEAICEHET D60
TIE2W e, GVC FERIEA~D—BYUIZITRRIA
oD, L0 EIREE DT DI, SR N7
F— R BRFOF & B O T LT NS 1 DR
LD,

F7-, ARHFFETIE, PVCX° CVC 72 Efidp VC & D
BN D LU % il U TSP A 3R AT 0, i 7 Ll D
7o DIIH D VC OF — X ZWEE « 58T D B3

5, Fio, AHFFETH LN -7 GVC OXEOH
D 53 INCI B D H D, o> GVC IZHILET 5
HDINIDNWTUIREDA KA TE LT S%ROMPET
HD,

Fo, THWERECEA L THIRAR® D, 5t
DN 2R 5 72012 Eisenhardt A Vv K23E
WIDH R IAT o X2l —2a VOBETORAL
FHET Do BARBIITIE, B ZEOREE Y
BH DT INCI LIS PVC SCF 3t & o 724
HAT — 2 RN =D O RCRRBRIZ BT 2 1
DIERTod D AREMHIEETE eV, ZAUTKY
GVC OEERAZERE 7 1 A 8 s, &=
\CEFETHD INCI OBLSIAR 5 PTHEMEA BT
SND, HSHBEOMIZETIL, SARRIGHIRIEE D DIE
T —2 BIE L, ZAN7ED DB E 5%
T & T K OTRRER L R B A 150 Z AR
OHND,

(5]

Alperovych, Y., Groh, A., & Quas, A. (2020). Bridging the equity gap
for young innovative companies: The design of effective
government venture capital fund programs. Research Policy;
4410), 104051.

Alperovych, Y., Hiibner, G., & Lobet, F (2015). How does
governmental versus private venture capital backing affect a
firm’s efficiency? Evidence from Belgium. Journal of Business
Venturing, 30, 508-525.

Bae, J., & Lee, J. M. (2021). How technological overlap between
spinouts and parent firms affects corporate venture capital
investments in spinouts: The role of competitive tension.
Academy of Management Journal, 642), 643-678.

Balachandran, S., & Eklund, J. (2024). The impact of partner
organizational structure on innovation. Administrative
Science Quarterly;, 641), 80-130.

Bastié, F, Cieply, S., & Cussy, P. (2013). The entrepreneur’s mode
of entry: the effect of social and financial capital. Small
Business FEconomics, 40, 865-8717.

Baum, J. A., & Silverman, B. S. (2004). Picking winners or building
them? Alliance, intellectual, and human capital as selection
criteria in venture financing and performance of biotechnology
startups. Journal of Business Venturing, 143), 411-436.

Bernstein, S., Giroud, X., & Townsend, R. R. (2016). The impact of
venture capital monitoring. 7The Journal of Finance, 71(4),
1591-1622.

Bertoni, F, Colombo, M. G., & Grilli, L. (2011). Venture capital



financing and the growth of high-tech start-ups: Disentangling
treatment from selection effects. Research Policy; 4(7), 1028
1043.

Bertoni, F,, Colombo, M. G., & Quas, A. (2019). The role of
governmental venture capital in the venture capital
ecosystem: An  organizational ecology  perspective.
Entrepreneurship Theory and Practice, 453), 611-628.

Bertoni, F, & Tykvovs, T. (2015). Does governmental venture
capital spur invention and innovation? Evidence from young
European biotech companies. Research Policy; 444), 925-935.

Carta, N., Danzo, E., Tenca, F,, & Di Biagi, M. (2025). Harnessing
the power of ecosystem builder accelerators: strategic insights
for startups. Venture Capital, 1-34.

Chemmanur, T. J., Loutskina, E., & Tian, X. (2014). Corporate
venture capital, value creation, and innovation. 7he Review of’
Financial Studies, 278), 2434-2473.

Christensen, C. M. (1997). The innovator's dilemma: when new
technologies cause great firms to fail Harvard Business School
Press. ([ /_—va DV L~ i B A IR
FF & & ] FREERE000), FKiD

Colombo, M. G., & Grilli, L. (2010). On growth drivers of high-tech
start-ups: Exploring the role of founders' human capital and
venture capital. Journal of Business Venturing, 256), 610-626.

Colombo, M. G., Piva, E., & Rossi-Lamastra, C. (2014). The
sensitivity of high-tech entrepreneurial ventures' employment
to a sales contraction in a negative growth scenario: the
moderating role of venture capital financing. Managerial and
Decision Economics, 352), 73-81.

Croce, A., Marti, J., & Reverte, C. (2019). The role of private versus
governmental venture capital in fostering job creation during
the crisis. Small Business Feonomics, 53, 879-900.

Devarakonda, R., & Liu, A. (2024). A legitimacy-based view of the
impact of government venture capital on startup innovation:
Evidence from a transition economy.  Strategic
Entrepreneurship Journal, 181), 55-90.

Devarakonda, R., Reuer, J. J., & Tadikonda, H. (2022). Founder
social capital and value appropriation in R&D alliance
agreements. Research Policy; 51(4), 104474,

Eisenhardt, K. M. (1989). Building theories from case study
research. Academy of Management Review, 144), 532-550.

Eisenhardt, K. M., & Graebner, M. E. (2007). Theory building from
cases: Opportunities and challenges. Academy of

Management Journal, 51), 25-32.

European Commission. (1998). Fostering Entrepreneurship in

Europe: Priorities for the Future. European Commission,

Brussels.

Feldman, M. P. (2001). The entrepreneurial event revisited: firm
formation in a regional context. /ndustrial and Corporate
Change, 10(4), 861-891.

Freeman, R. E. (1984). Strategic management: A stakeholder
approach (Pitman series in business and public policy).
Boston: Pitman.

Grilli, L., & Murtinu, S. (2014). Government, venture capital and
the growth of European high-tech entrepreneurial firms.
Research Policy; 439), 1523-1543.

Guerini, M., & Quas, A. (2016). Governmental venture capital in
Europe: Screening and certification. Jowrnal of Business
Venturing, 31(2), 175-195.

Hallen, B. L., & Eisenhardt, K. M. (2012). Catalyzing strategies
and efficient tie formation: How entrepreneurial firms obtain
investment ties. Academy of Management Journal, 5X1), 35-
70.

Hmieleski, K. M., & Ensleyy, M. D. (2007). A contextual
examination of new venture performance: Entrepreneur
leadership behavior, top management team heterogeneity,
and environmental dynamism. Journal of Organizational
Behavior: The International dJournal of Industrial,
Occupational and Organizational Psychology and Behavior,
28(7), 865-889.

Hochberg, Y. V., Ljungqvist, A., & Lu, Y. (2007). Whom you know
matters: Venture capital networks and investment
performance. The Journal of Finance, 641), 251-301.

Hsu, D. H. (2007). Experienced entrepreneurial founders,
organizational capital, and venture capital funding. Research
Policy; 365), 722-741.

Hu, J., Huo, D., & Wu, D. (2024). Digital economy development and
venture capital networks: Empirical evidence from China.
Technological Forecasting and Social Change, 203, 123338.

Invest Europe (2024). Investing in Europe: Private Equity Activity
2023. Available at:
https://www.investeurope.ew/media/i4zpjz1m/20240507_inves
t-europe_pe-activity-data-2023-report.pdf

Islam, M., Fremeth, A., & Marcus, A. (2018). Signaling by early
stage startups: US government research grants and venture
capital funding. Jowrnal of Business Venturing, 3X1), 35-51.

Koppl, S., Koppl-Turyna, M., & Christopoulos, D. (2025). The
performance of government-backed venture capital
investments. Research Policy; 548), 105270.

Lee, C., Lee, K., & Pennings, J. M. (2001). Internal capabilities,

external networks, and performance: a study on technology-



based ventures. Strategic Management Journal, 246-7), 615
640.

Li, J.J., Fung, H. G., & An, S. (2024). Government venture capital
funds: Balancing the impact of social and financial goals on
startups. China Economic Review; 85, 102185.

Luukkonen, T., Deschryvere, M., & Bertoni, F. (2013). The value
added by government venture capital funds compared with
independent venture capital funds. 7echnovation, 334-5), 154-
162.

Madhavan, R., & Triyama, A. (2009). Understanding global flows
of venture capital: Human networks as the “carrier wave” of
globalization. Journal of International Business Studles, 40,
1241-1259.

Mart, J., & Balboa, M. (2006). Self-regulation in European venture
capital and private equity markets. International Journal of
FEntrepreneurship and Innovation Management, 6, 395—411.

Mazza, P, & Shuwaikh, F. (2024). Industry-relatedness,
geographic proximity and strategic decisions of corporate and
independent venture capital-backed companies. Journal of
Small Business Management, 642), 966-1003.

Megginson, W. L., & Weiss, K. A. (1991). Venture capitalist
certification in initial public offerings. 7he Journal of Finance,
46(3), 879-903.

Miloud, T, Aspelund, A., & Cabrol, M. (2012). Startup valuation by
venture capitalists: an empirical study. Venture Capital, 142-
3), 151-174.

OECD. (2025). Benchmarking government support for venture
capital: A comparative analysis. OECD SME and
FEntrepreneurship Papers.

Pahnke, E. C., Katila, R., & Eisenhardt, K. M. (2015). Who takes
you to the dance? How partners’ institutional logics influence
innovation in young firms. Administrative Science Quarterly;
604), 596-633.

Piazza, M., Mazzola, E., Perrone, G., & Vanhaverbeke, W. (2023).
How does disruptive innovation influence the funding
decisions of different venture capital investors? An empirical
analysis on the role of startups' communication. Long Range
Planning, 562), 102293.

Rizzitello, E., Piazza, M., & Perrone, G. (2025). Unlocking green
startup investments: How environmental policy pressures
drive Venture Capital funding decisions. Zéchnological
Forecasting and Social Change, 217,124158.

Roma, P, Vasi, M., & Kolympiris, C. (2021). On the signaling effect
of reward-based crowdfunding: (When) do later stage venture

capitalists rely more on the crowd than their peers?. Research

Policy; 506), 104267.

Sapienza, H. J., Manigart, S., & Vermeir, W. (1996). Venture
capitalist governance and value added in four countries.
Journal of Business Venturing, 11(6), 439-469.

Seitz, N., Lehmann, E. E., & Haslanger, P. (2024). Corporate
accelerators: design and startup performance. Small Business
Economics, 624), 1615-1640.

Shuwaikh, F, & Dubocage, E. (2022). Access to the corporate
investors' complementary resources: A leverage for innovation
in biotech venture capital-backed companies. 7échnological
Forecasting and Social Change, 175,121374.

Shah, M. U., & Guild, P. D. (2022). Stakeholder engagement
strategy of technology firms: A review and applied view of
stakeholder theory. 7échnovation, 114, 102460.

Shao, Y, & Sun, L. (2021). Entrepreneurs’ social capital and
venture capital financing. Journal of Business Research, 136,
499-512.

Shin, M., Bae, J., & Ozmel, U. (2025). Effect of venture capital
investment horizon on new product development: Evidence
from the medical device sector. Journal of Business Venturing,
4((1), 106454.

Serensen, M. (2007). How smart is smart money? A two - sided
matching model of venture capital. 7he Journal of Finance,
626), 2725-2762.

Sorenson, O., & Stuart, T. E. (2001). Syndication networks and the
spatial distribution of venture capital investments. American
Journal of Sociology; 1066), 1546-1588.

Stayton, J., & Mangematin, V. (2019). Seed accelerators and the
speed of new venture creation. The Journal of Technology
Transfer, 44(4), 1163-1187.

Stuart, T E., Hoang, H., & Hybels, R. C. (1999).
Interorganizational endorsements and the performance of
entrepreneurial ventures. Administrative Science Quarterly;
442), 315-349.

Ter Wal, A. L., Alexy, O., Block, J., & Sandner, P. G. (2016). The best
of both worlds: The benefits of open-specialized and closed-
diverse syndication networks for new ventures success.
Administrative Science Quarterly; 61(3), 393-432.

Tian, X., Kou, G., & Zhang, W. (2020). Geographic distance, venture
capital and technological performance: Evidence from Chinese
enterprises. 7échnological Forecasting and Social Change, 158,
120155.

Tian, X., & Wang, T. Y. (2014). Tolerance for failure and corporate
innovation. 7he Review of Financial Studies, 2X1), 211-255.

BRELEERH2021) TEMIIZEDT 7" L— K Eisenhardt O#EEHI



W 7' m—F ) THfEA] 544), 19-32.

Vismara, S. (2016). Equity retention and social network theory in
equity crowdfunding. Small Business Fconomics, 46, 579-590.

Zhang, J., Fan, Y, & Liu, Y. (2024). The effects of government
venture capital: New evidence from China based on a two-
sided matching structural model. Journal of Corporate
Finance, 84,102521.

Zhang, J., & Gu, Q. C. (2024). Unraveling the puzzling risk—return
relationship: Distinctive roles of government involvement in
venture capital investment. Strategic Management Journal,
4411), 2307-2339.

Zhang, Y., Scholes, L., Fu, K., Hughes, M., & Tang, F. (2025).
Successful crowdfunding by lead investors: The role of social
capital. R&D Management.

Zhang, W, Tian, X., & Yu, A. (2020). Is high-speed rail a catalyst for
the fourth industrial revolution in China? Story of enhanced
technology spillovers from venture capital. 7&chnological
Forecasting and Social Change, 161, 120286.

Zhou, Z., & Verburg, R. M. (2023). The impact of product features
on market orientation in technology-based new ventures.

Journal of Business Research, 168, 114230.



